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RESEARCHBJECTIVES

AThe main objective of this researchis to examinethe
gasification performance of coal, waste plastics, and
southernpine mixture in a laboratory-scalefluidizedbed
gasifierfor the hydrogenproduction

ASpecifimbjectives

1.
2.
3.

4.

coalplastichiomasamixture flowability
gasification behavioof the mixtures for hydrogen production

characterization ofsh/slag and interactiohetween slag/ash
and refractory materials; and

process model(s) fdrydrogen production cost




OBJECTIVE

AThis objective is focused on understandingthe flow
behaviorof the mixture at variousproportions

A Theexpectedoutcome of this objectiveis that we will
be able to understand if three feedstockscan be
blended for consistentfeeding or not. The study will
also highlight the associatedchallenges(if any) of
feedingfeedstockblendsin the gasifier
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PREPARATIONFPLASTIGAMPLES

C The plastic samples were shredded using a plastic shredder,
sieved and ground using cryogenic grinder for many analyses .
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DENSITY ANDFLOWABILITY

Bulk
Density,
NEIE kg/m 3

Particle
Density,

Flowability

#1 PET 358 458

kg/m 3

Flow Index

1369 Easy Flowing

323 398 953 Easy Flowing

596 681 1416 Easy Flowing
87 210 1157 Cohesive

#5 PP (Food cups) [elek] 374 909 Easy Flowing
43 53 1026 Cohesive

499 1065 Easy Flowing

551 1194 Easy Flowing
1035 1423 Cohesive
231 284 1461 Cohesive

475 550 1107 Easy Flowing

aCoefficientof variation is less than 5%




PARTICLEENSITYOFMIXTURES

Particle density (kg/m?3)

Particle Density of Mixtures
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Note:
A x is mass fraction

A Density of plastics was
obtained from the above
equation

A r,is particle density (kg/f

Particle density of mixtures from samples screened through tnm sieves



BULKDENSITYOFMIXTURES

Bulk density (kg/m3)

Bulk Density of Mixtures
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Bulk density of mixtures from samples screened throughd 2nm sieves

Note:
A x is volume fraction

A Density of plastics was
obtained from the above
equation

A r,is bulk density (kg/R)




BULKANDPARTICLEENSITY

Bulk density Particle density

Bulk density (kg/m?3)
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Densities of plastics in plastic blends used for biomass/coal/plastic mixtures




SEGREGATIONESTING
l'// ADeveloped according to ASTM D6490 Stand:

AApparatus was not suitable for mixtures

ANeed samples with less than 300 microns ev:
though standard mentioned maximum particle
size limited to 3 mm

AVisual observation show that mixtures will like
not segregate




OBJECTIVE

ATheobijectiveis focusedon feedstockreactivityand
laboratory-scale fluidized bed gasification to
determine the syngas composition and
contaminantsunder steamand oxygengasification
conditions

AThe expected outcome of this is to have better
understandingabout the reactivity of the mixture
and also how syngas composition and
contaminants are being impacted by various
mixtures




PROXIMATEANALYSIS

Component Ash [d.b., wt.% wt.% d.b., wt.%

#1 PET 0.38 0.25 94.03
#2 HDPE 0.03 0.13 97.12
#3 PVC 6.20 0.11 88.42
#4 LDPE 24.32 0.37 74.66
#5 PP 0.27 0.05 96.21
#6 PS (Utensils) 0.02 0.45 96.35
#6 PS (Styrofoam) 0.08 0.44 98.16
#7 Others 3.09 0.17 94.20
Biomass (Southern pine) 1.51 4.40 76.37
Lignite coal 28.28 0.57 35.44

x  Among the samples, LPDE(#4) and coal samples showed the highest ash
content.
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CALORIFIVALUE -7 Pdn

S el
Component MSW [% Btu/lbm
PET 40% 22.98 (9,880)
HDPE 18% 46.31 (19,909)
PVC 6% 14.52 (6,242)
LDPE 18% 34.52 (14,841)
PP 2% 45.36 (19,501)
Polystyrene (Utensils) 8.40% 40.87 (17,571)
Polystyrene (Styrofoam) 3.60% 41.63 (17,897)
Other plastics 4% 35.69 (15,344)
Mixed plastics 31.94 (13,731)
Biomass (Southern Pine) 18.92 (8,134)
Coal 29.95 (12,876)

x Amongall the samplesPV(#3) hasthe lowest heatingvalue.
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ULTIMATEANALYSIS

#1 PET 61.32 4.15 0.16

#2 HDPE N.D. 82.54 14.96 0.08 N.D.
#3 PVC 0.06 38.86 5.24 0.59 43.7
#4 LDPE N.D. 67.91 11.40 0.16 0.105
#5 PP N.D. 82.60 14.96 0.06 N.D.
#7 Others 0.35 73.75 11.02 0.04 0.093
Mixed plastics 0.0 74.68 8.38 0.08 1.55
Biomass

(Southern pine) 0.01 49.67 8.22 0.03 0.007
Coal 1.57 66.59 4.09 1.16 0.015

N.D.: Not Determined or Not Detected

CHNS Analysis Device
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ASHRJUSIONTEMP(REDUCINGATMOSPHERE

Initial Temp.| Softening Hemispherical

Component : Temp.oF

#3 PVC 2247 (1230) 2390 2422 2460
#4 LDPE +2700 (1482 +2700 +2700 +2700
#7 Others 2303 (1261) 2307 2319 2324
Mixed plastics 2610 (1432) 2616 2621 2623
Biomass

(Southern pine) 2105 (1151) 2126 2132 2145
Coal 2349 (1287) 2390 2397 2420

x Ashfusiontemperature is higherthan 1150°C we do not anticipate of slaggingduring
gasificationrunsin our set-up.
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